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In the title salt, Ci 2 H 11 N202 + C 7 H 5 0 6 S _ , the dihedral angle 
between the benzene and pyridine rings in the 4-(4-nitro- 
benzyl)pyridinium cation is 82.7 (2)°. Within the anion there is 
an intramolecular hydroxy-O— H- ■ -0(carboxylic acid) bond. 
In the crystal, the cation forms a single N + — H- • O su if 0 nate 
hydrogen bond with the anion. These cation-anion pairs 
interact through duplex anion carboxylic acid O — 
H- ■ -OsuKonate hydrogen bonds, giving a centrosymmetric cyclic 
association [graph set Rl(16)]. The crystals studied were non- 
merohedrally twinned. 

Related literature 

For data on 4-(4-nitrobenzyl)pyridine adduct and salt struc- 
tures, see: Smith et al. (1997); Smith & Wermuth (2010). For 
examples of the structures of salts of 5-sulfosalicylic acid, see: 
Raj et al. (2003); Smith et al. (2004). For graph-set analysis of 
hydrogen bonds, see: Etter et al. (1990). 
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Experimental 

Crystal data 

C 12 H 11 N 2 0 2 + C 7 H 5 0 6 S- 
M, = 432.41 
Monoclinic, P2^/c 
a = 7.4154 (7) A 



b = 12.8896 (10) A 
c = 19.649 (2) A 
P = 92.848 (9)° 
V = 1875.8 (3) A 3 



Z = 4 

Mo Ka radiation 
H = 0.23 mm -1 

Data collection 

Oxford Diffraction Gemini-S CCD- 
detector diffractometer 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2012) 
= 0.916, T max = 0.980 

Refinement 

R[F 2 > 2a(F 2 )} = 0.071 

wR(F 2 ) = 0.173 

S = 1.21 

3671 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



T = 200 K 

0.25 x 0.20 x 0.15 mm 



14534 measured reflections 
3671 independent reflections 
2631 reflections with / > 2r/(7) 
R,„. = 0.049 



272 parameters 

H-atom parameters constrained 
Ap»ax = 0.39 e A~ 3 
Ap mi „ = -0.54 e A~ 3 



D-H-A 


D-H 


H-A 


D- ■ A 


D-H-A 


N1-H1-051A 


0.86 


1.88 


2.732 (5) 


172 


02A-H2A- 012A 


0.95 


1.70 


2.613 (5) 


159 


01L4-H1L4-- 053/1' 


0.94 


1.65 


2.583 (4) 


172 



Symmetry code: (i) — x + 2, — y, —z + 1. 

Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SIR92 (Altomare et al., 1993); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008) within WinGX 
(Farrugia, 2012); molecular graphics: PLATON (Spek, 2009); soft- 
ware used to prepare material for publication: PLATON. 
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Faculty and the University Library, Queensland University of 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BH2470). 
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Comment 

The Lewis base 4-(4-nitrobenzyl)pyridine (NBPY) is an analogue of 2-(2,4-dinitrobenzyl)pyridine (DNBPY) which is 
significant because of its unusual photochromic behaviour in the solid state, although NBPY does not possess such 
properties. The structure of NBPY is not known but both the structures of a 2:1 co-crystal adduct with 4-aminobenzoic 
acid (Smith et al, 1997) and a 5-nitrosalicylate salt (Smith & Wermuth, 2010) have been reported. Our reaction of NBPY 
with 3-carboxy-4-hydroxybenzenesulfonic acid (5-sulfosalicylic acid = 5-SSA) gave the title compound, Ci2HnN 2 02 + 
C 7 H 5 0 6 S", the structure of which is reported herein. The structures of a number of 1:1 salts of 5-SSA are known (Raj et 
al, 2003; Smith et al, 2004). 

With the title compound (Fig. 1), the dihedral angle between the phenyl and pyridine rings in the 4-(4-nitrobenzyl)- 
pyridinium cation is 82.7 (2)° and this forms a single N + — //•••O SU ifonate hydrogen bond with the anion. These cation-anion 
pairs inter-associate through duplex anion carboxylic acid O — //"• Ornate hydrogen bonds (Table 1, Fig. 2) giving a 
centrosymmetric cyclic motif [graph set R\(\6) (Etter et al, 1990)]. Crystals of the compound are non-merohedrally 
twinned [BASF factor 0.3201 (Sheldrick, 2008); see Refinement section]. 

In the 5-SSA monoanion, the usual intramolecular phenol 0-//---O car boxyi hydrogen bond [2.613 (5) A] is present, 
essentially maintaining coplanarity of the carboxylic acid group and the benzene ring [torsion angle C2A — CIA — C11A 
—Oil A, -176.6 (4)°] (Raj et al, 2003; Smith et al, 2004). 

Experimental 

The title compound was synthesized by heating together under reflux for 10 minutes, 1 mmol quantities of 4-(4-nitro- 
benzyl)pyridine with 5-sulfosalicylic acid in 50 ml of 50% ethanol-water. After concentration to ca. 30 ml, partial room 
temperature evaporation of the hot-filtered solution gave colourless crystals from which a block section was cleaved for 
the X-ray analysis. 

Refinement 

Hydrogen atoms involved in hydrogen-bonding interactions were located by difference methods but their positional and 
isotropic displacement parameters were allowed to ride in the refinement, with (7i SO (H) = 1.2L r eq (N) or 1.5[/ eq (0)]. Other H 
atoms were included in the refinement at calculated positions [C — H = 0.93 A (aromatic) and 0.97 A (aliphatic) and 
£4o(H) = 1.2C/eq(C)], also using a riding-model approximation. The crystal was found to be non-merohedrally twinned 
[Twin Rot Mat [PLATON (Spek, 2009)]: matrix, -1 0 0, 0 - 1 0, 0.263 0 1] and the data generated were used in the final 
refinement (refined BASF = 0.3201). 

Computing details 

Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: CrysAlis PRO (Agilent, 2012); data reduction: CrysAlis 
PRO (Agilent, 2012); program(s) used to solve structure: SIR92 (Altomare et al, 1993); program(s) used to refine 
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structure: SHELXL97 (Sheldrick, 2008) within WinGX (Farrugia, 2012); molecular graphics: PLATON (Spek, 2009); 
software used to prepare material for publication: PLATON (Spek, 2009). 




Figure 1 

Molecular 
in the title 
level. 



configuration and atom naming scheme for the hydrogen-bonded NBPY cation and 5-SSAmonoanion species 
salt. Hydrogen bonds are shown as dashed lines and displacement ellipsoids are drawn at the 40% probability 




Figure 2 

A perspective view of the crystal packing in the unit cell showing the centrosymmetric anion-associated hydrogen- 
bonded cation-anion pairs. For symmetry code (i), see Table 1 . 

4-(4-Nitrobenzyl)pyridinium 3-carboxy-4-hydroxybenzenesulfonate 



Crystal data 

C 12 H 11 N202 + C7H 5 06S' 
M r = 432.41 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 7.4154 (7) A 
b= 12.8896 (10) A 
c= 19.649 (2) A 



yff = 92.848 (9)° 
V= 1875.8 (3) A 3 
Z = 4 

7^(000) = 896 

£> x = 1.531 Mgirr 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 3757 reflections 



Acta Cryst. (2013). E69, o206 



sup-2 



supplementary materials 



(9 = 3.2-28.8° 
H = 0.23 mrrT 1 
r=200K 

Data collection 

Oxford Diffraction Gemini-S CCD-detector 

diffractometer 
Radiation source: Enhance (Mo) X-ray source 
Graphite monochromator 
Detector resolution: 16.077 pixels mm 1 
co scans 

Absorption correction: multi-scan 

(CrysAlis PRO; Agilent, 2012) 
T mm = 0.916, r max = 0.980 

Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 >2a(F 2 )] = 0.071 
wRiF 1 )^ 0.173 
S = 1.21 

3671 reflections 
272 parameters 
0 restraints 
0 constraints 

Primary atom site location: structure-invariant 
direct methods 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


11 *IU 


041 


0.5308 (6) 


1.2075 (3) 


0.6714(2) 


0.0669 (15) 


042 


0.4378 (6) 


1.1939 (3) 


0.5666 (2) 


0.0580 (16) 


Nl 


0.6089 (5) 


0.4772 (3) 


0.58094(19) 


0.0343 (14) 


N41 


0.4750 (5) 


1.1565 (3) 


0.6224 (2) 


0.0374 (14) 


C2 


0.6921 (7) 


0.5677 (4) 


0.5906 (3) 


0.0433 (19) 


C3 


0.6005 (7) 


0.6507 (4) 


0.6162 (3) 


0.0363 (16) 


C4 


0.4226 (6) 


0.6405 (3) 


0.6324 (2) 


0.0265 (14) 


C5 


0.3420 (6) 


0.5439 (3) 


0.6213 (2) 


0.0332 (16) 


C6 


0.4369 (7) 


0.4631 (3) 


0.5959 (2) 


0.0347 (16) 


Cll 


0.3719 (6) 


0.8367 (3) 


0.6512(2) 


0.0304 (16) 


C21 


0.4350 (8) 


0.8981 (4) 


0.7051 (2) 


0.0439(19) 


C31 


0.4738 (7) 


1.0020(4) 


0.6955 (3) 


0.0447 (19) 


C41 


0.4452 (6) 


1.0441 (3) 


0.6322 (2) 


0.0294 (16) 


C42 


0.3137(7) 


0.7262 (3) 


0.6619 (2) 


0.0351 (16) 


C51 


0.3888 (6) 


0.9853 (4) 


0.5774 (2) 


0.0328 (16) 


C61 


0.3547 (6) 


0.8809 (3) 


0.5871 (2) 


0.0305 (14) 


S5A 


0.96726 (16) 


0.31180 (8) 


0.53828 (6) 


0.0283 (3) 


02A 


1.0084 (6) 


-0.0013 (3) 


0.75787 (17) 


0.0573 (14) 


OllA 


0.8687 (5) 


-0.0882 (2) 


0.55774 (16) 


0.0372 (10) 


012A 


0.9140 (5) 


-0.1398 (2) 


0.66576 (17) 


0.0427(11) 


051A 


0.7756 (5) 


0.3169(2) 


0.51826(16) 


0.0385 (11) 


052A 


1.0352 (5) 


0.4070 (2) 


0.56822 (18) 


0.0433 (11) 



Block, colourless 
0.25 x 0.20 x 0.15 mm 



14534 measured reflections 
3671 independent reflections 
263 1 reflections with / > 2o(I) 
R mt = 0.049 

#max = 26.0°, 6 mia = 3.2° 

h = -9^9 
£=-15^15 
/= 0-.-24 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = 1/KiV) + (0.0464P) 2 + 2.5904P] 

where P = (F 0 2 + 2F, 2 )/3 
(A/o-) mtt < 0.001 
Ap max = 0.39 e A 3 
Ap min = -0.54 e A~ 3 
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Odd A 


1.0 /Oy (3) 


O.Z /j4 (z) 


A /lOHI / 1 0\ 

0.4o221 (lo) 


A AC AO H T\ 

0.050J (13) 


CIA 


/4 (6) 


A AO AO /"I A 


A /CIA/1 /"OA 

U.oJy4 (2) 


A AO n /1 £.\ 

0.0.31 / (16) 


r • -\ a 

CzA 


1 aaao 
l.UUUo (/) 


0.0680 (4) 


0. /061 (2) 


0.0.363 (16) 


C3A 


1.0483 (7) 


A 1 /"AO //IN 

0.1698 (4) 


A 11A /I /1\ 

0.7204 (2) 


A A A A O / 1 T\ 

0.0443 (17) 


L4A 


1.0432 (7) 


A I^IA i A\ 

0.2439 (4) 


0.6695 (2) 


A AO /T 1 / 1 T\ 

0.0361 (17) 


C5A 


a a o /" o //'x 

0.9863 (6) 


A A1 /1 \ 

0.2161 (3) 


A /"AO 1 /I \ 

0.6031 (2) 


A A1CA /1 1\ 

0.0250 (12) 


Co A 


0.9407 (6) 


A 1 1 A 1 /O \ 

0.1142 (3) 


A COO A /1\ 

0.5884 (2) 


A AIT) / 1 /I \ 

0.0273 (14) 


nil a 

C11A 


0.9080 (6) 


A ATAfl /ON 

-0.0709 (3) 


A /"II "7 /I \ 

0.6227 (2) 


AAOA/I / 1 A \ 

0.0304 (14) 


TT 1 
HI 


0.66760 


A A 1 1 A 

0.42610 


A C £L A £. A 

0.56460 


A Ad 1 A* 

0.0410* 


T 11 

H2 


A O 1 1 /I A 

0.81240 


A CT/1AA 

0.57490 


A C OA1 A 

0.58020 


A A C 1 A sfc 

0.0520* 


T TO 

H3 


A /" C OA A 

0.65890 


A "7 1 /I 1 A 

0.71410 


A /Til C A 

0.62250 


A A A A Asfc 

0.0440* 


H5 


A 11 1 A A 

0.22190 


A C O A O A 

0.53430 


A /") 1 ") A 

0.63130 


A A A A A sfc 

0.0400* 


H6 


A T011 A 

0.38210 


A TAOOA 

0.39880 


A C OA A A 

0.58900 


A A/HA* 

0.0420* 


T 11 1 

H21 


A A C 1 /"A 

0.45160 


A 0/A1A 

0.86920 


0.74840 


A AC1A* 

0.0520* 


T TO 1 

H31 


0.51860 


1 A/ITf A 

1.04250 


A 1 O 1 *7A 

0.73170 


A A C A A sfc 

0.0540* 


H51 


0.37360 


1 A 1 /I O A 

1.01480 


A f T J1 A 

0.53430 


A AO A A sfc 

0.0390* 


t tz: 1 

H61 


A O 1 Af A 

0.31950 


A OIAAA 

0.83990 


A C A AAA 

0.54990 


A AOTAsfc 

0.0370* 


TT/111 

H421 


0.3H40 


A 1 1 /If A 

0.71450 


0.71060 


A A A 1 Asfc 

0.0420* 




W. 1 7UUU 


0 71 Q40 






H2A 


0.97480 


-0.06270 


0.73320 


0.0860* 


H3A 


1.08390 


0.18860 


0.76480 


0.0530* 


H4A 


1.07740 


0.31190 


0.67930 


0.0430* 


H6A 


0.90540 


0.09560 


0.54390 


0.0320* 


H11A 


0.88000 


-0.15700 


0.54300 


0.0560* 



Atomic displacement parameters (A 2 ) 





U n 


JJ12 


U 33 


U n 


U 13 


U 23 


041 


0.098 (3) 


0.0271 (19) 


0.074 (3) 


-0.016(2) 


-0.012 (3) 


-0.020 (2) 


042 


0.082 (3) 


0.033 (2) 


0.059 (3) 


-0.008 (2) 


0.004 (2) 


0.0134(19) 


Nl 


0.040 (3) 


0.027 (2) 


0.036 (2) 


0.0075 (19) 


0.0044(18) 


0.0012 (18) 


N41 


0.034 (2) 


0.024 (2) 


0.054 (3) 


-0.0013 (18) 


-0.001 (2) 


-0.006 (2) 


C2 


0.032 (3) 


0.034 (3) 


0.065 (4) 


0.000 (2) 


0.013 (3) 


0.008 (3) 


C3 


0.039 (3) 


0.020 (2) 


0.050 (3) 


-0.004 (2) 


0.004 (2) 


0.003 (2) 


C4 


0.033 (3) 


0.021 (2) 


0.025 (2) 


-0.002 (2) 


-0.0044 (19) 


0.0075 (18) 


C5 


0.030 (3) 


0.031 (2) 


0.038 (3) 


-0.002 (2) 


-0.003 (2) 


-0.003 (2) 


C6 


0.043 (3) 


0.023 (2) 


0.037 (3) 


-0.003 (2) 


-0.008 (2) 


0.001 (2) 


Cll 


0.033 (3) 


0.023 (2) 


0.035 (3) 


0.002 (2) 


0.001 (2) 


-0.007 (2) 


C21 


0.069 (4) 


0.035 (3) 


0.027 (3) 


-0.002 (3) 


-0.004 (2) 


0.000 (2) 


C31 


0.066 (4) 


0.028 (3) 


0.039 (3) 


0.000 (3) 


-0.009 (3) 


-0.011 (2) 


C41 


0.029 (3) 


0.023 (2) 


0.036 (3) 


0.001 (2) 


-0.001 (2) 


-0.008 (2) 


C42 


0.040 (3) 


0.026 (2) 


0.040 (3) 


0.003 (2) 


0.008 (2) 


0.001 (2) 


C51 


0.036 (3) 


0.031 (2) 


0.031 (3) 


-0.002 (2) 


-0.001 (2) 


0.001 (2) 


C61 


0.035 (3) 


0.030 (2) 


0.026 (2) 


-0.006 (2) 


-0.002 (2) 


-0.007 (2) 


S5A 


0.0326 (6) 


0.0160 (5) 


0.0364 (6) 


-0.0023 (5) 


0.0040 (5) 


-0.0030 (5) 


02A 


0.093 (3) 


0.051 (2) 


0.0285 (19) 


0.004 (2) 


0.0092 (19) 


0.0112(18) 


OllA 


0.059 (2) 


0.0190(15) 


0.0336 (18) 


-0.0051 (16) 


0.0011 (16) 


0.0005 (14) 


012A 


0.059 (2) 


0.0300(18) 


0.040 (2) 


0.0037 (18) 


0.0116(17) 


0.0138(16) 


051A 


0.046 (2) 


0.0291 (17) 


0.0398 (19) 


-0.0026 (17) 


-0.0037 (15) 


-0.0011 (15) 


052A 


0.049 (2) 


0.0192 (16) 


0.061 (2) 


-0.0087 (16) 


-0.0056 (18) 


-0.0087 (16) 
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UjjA 


u.u /y (3j 


a ao in /1 
U.UzjU (lo) 


A AC 1 ") /0\ 

U.Ujz (z) 


U.UUVo (AoJ 


a ao /o\ 
U.Ujo (ZJ 


A AAQ C /I /T\ 

U.UUoj (loj 


CIA 




A AO O ZO\ 

U.UZ5 (z) 


A A1 /I /"I \ 

(J. 034 (J) 


U.UU.3 (ZJ 


A A 1 1 

U.U 11 (ZJ 


A AAC /0\ 

U.UU3 (2) 








u. uzo ^z y 


0 010 (7\ 

U.U 1U yZ. f 


0 01^ (1\ 
u.u i j yz j 


0 004 (1\ 

U.UUH- yZ ) 


C3A 


0.057 (3) 


0.049 (3) 


0.027 (3) 


0.002 (3) 


0.002 (2) 


-0.011 (2) 


C4A 


0.039 (3) 


0.031 (3) 


0.039 (3) 


-0.004 (2) 


0.009 (2) 


-0.013 (2) 


C5A 


0.022 (2) 


0.021 (2) 


0.032 (2) 


-0.0002 (18) 


0.0023 (19) 


-0.0011 (18) 


C6A 


0.031 (3) 


0.028 (2) 


0.023 (2) 


-0.002 (2) 


0.0027 (19) 


-0.0013 (19) 


C11A 


0.026 (2) 


0.031 (2) 


0.035 (3) 


0.002 (2) 


0.009 (2) 


0.005 (2) 



Geometric parameters (A, ") 



S5A— C5A 


1.774(4) 


C31— C41 


1.364 (7) 


S5A— 053A 


1.452 (4) 


C41— C51 


1.365 (6) 


S5A — 051 A 


1.457(4) 


C51— C61 


1.384 (6) 


S5A— 052A 


1.441 (3) 


C2— H2 


0.9300 


041— N41 


1.221 (6) 


C3— H3 


0.9300 


042— N41 


1.217(6) 


C5— H5 


0.9300 


02A— C2A 


1.353 (6) 


C6— H6 


0.9300 


Oil A— C11A 


1.314(5) 


C21— H21 


0.9300 


012A — C11A 


1.226 (5) 


C31 — H31 


0.9300 


02A— H2A 


0.9500 


C42— H422 


0.9700 


011A— H11A 


0.9400 


C42— H421 


0.9700 


Nl— C6 


1.336 (6) 


C51— H51 


0.9300 


Nl— C2 


1.329 (6) 


C61— H61 


0.9300 


N41— C41 


1.480 (5) 


CIA— C11A 


1.484 (6) 


Nl— HI 


0.8600 


CIA— C2A 


1.400 (6) 


C2— C3 


1.376 (7) 


CIA— C6A 


1.391 (6) 


C3— C4 


1.379 (7) 


C2A— C3A 


1.384 (7) 


C4— C5 


1.394 (6) 


C3A— C4A 


1.382 (6) 


C4— C42 


1.502 (6) 


C4A— C5A 


1.398 (6) 


C5— C6 


1.365 (6) 


C5A— C6A 


1.383 (6) 


Cll— C21 


1.385 (6) 


C3A— H3A 


0.9300 


Cll— C42 


1.506 (6) 


C4A— H4A 


0.9300 


Cll— C61 


1.383 (6) 


C6A— H6A 


0.9300 


C21— C31 


1.385 (7) 






051 A — S5A — 053 A 


110.8(2) 


C6— C5— H5 


119.00 


051 A — S5A — C5A 


105.49 (19) 


Nl— C6— H6 


120.00 


052A— S5A— 05 3 A 


113.4 (2) 


C5— C6— H6 


120.00 


052A— S5A— C5A 


106.6 (2) 


Cll— C21— H21 


120.00 


053A— S5A— C5A 


107.09 (19) 


C31— C21— H21 


119.00 


051 A — S5A — 052A 


112.85 (19) 


C21— C31— H31 


120.00 


C2A— 02A— H2A 


100.00 


C41— C31— H31 


120.00 


C11A— 011A— H11A 


116.00 


C4— C42— H422 


108.00 


C2— Nl— C6 


122.0 (4) 


Cll— C42— H421 


108.00 


041— N4 1—042 


123.4(4) 


Cll— C42— H422 


108.00 


042— N41— C41 


118.5(4) 


H421— C42— H422 


107.00 


041— N41— C41 


118.1 (4) 


C4— C42— H421 


108.00 


C6— Nl— HI 


119.00 


C41— C51— H51 


121.00 


C2— Nl— HI 


119.00 


C61— C51— H51 


121.00 
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Nl— C2— C3 120.1 (5) 

C2— C3— C4 120.4 (5) 

C5— C4— C42 118.9(4) 

C3— C4— C5 117.2(4) 

C3— C4— C42 123.9 (4) 

C4— C5— C6 120.9 (4) 

Nl— C6— C5 119.5(4) 

C21— Cll— C42 121.5(4) 

C21— Cll— C61 118.3(4) 

C42— Cll— C61 120.2(4) 

Cll— C21— C31 120.9(4) 

C21— C31— C41 119.0(5) 

N41— C41— C31 119.4(4) 

N41— C41— C51 118.9(4) 

C31— C41— C51 121.7(4) 

C4— C42— Cll 118.6(4) 

C41— C51— C61 118.8(4) 

Cll— C61— C51 121.1 (4) 

Nl— C2— H2 120.00 

C3— C2— H2 120.00 

C4— C3— H3 120.00 

C2— C3— H3 120.00 

C4— C5— H5 120.00 

053A— S5A— C5A— C6A -54.6 (4) 

052A— S5A— C5A— C4A 5.3 (4) 

053A— S5A— C5A— C4A 126.9 (4) 

05 1 A — S5 A — C5 A — C4A -114.9(4) 

052A— S5A— C5A— C6A -176.3 (4) 

05 1 A — S5 A — C5 A — C6A 63.5(4) 

C6— Nl— C2— C3 -0.6 (8) 

C2— Nl— C6— C5 0.6 (7) 

041— N41— C41— C31 2.5(6) 

042— N41— C41— C51 4.3(6) 

041— N41— C41— C51 -177.8(4) 

042— N41— C41— C31 -175.4(5) 
Nl— C2— C3— C4 0.4 (8) 
C2— C3— C4— C42 178.7 (5) 
C2— C3— C4— C5 -0.4 (7) 
C3— C4— C5— C6 0.5 (6) 
C42— C4— C5— C6 -178.6 (4) 
C3— C4— C42— Cll 22.4(6) 
C5— C4— C42— Cll -158.6(4) 
C4— C5— C6— Nl -0.6 (6) 
C61— Cll— C42— C4 69.8 (6) 
C21— Cll— C61— C51 -3.9(7) 
C21— Cll— C42— C4 -113.5(5) 
C42— Cll— C21— C31 -174.6(5) 
C61— Cll— C21— C31 2.3(8) 



Cll— C61— H61 119.00 

C51— C61— H61 119.00 

C6A— CIA— C11A 120.4(4) 

C2A— CIA— C11A 120.2(4) 

C2A— CIA— C6A 119.3(4) 

02A— C2A— C3A 118.2(4) 

02A— C2A— CIA 121.9(4) 

CIA— C2A— C3A 119.9(4) 

C2A— C3A— C4A 120.7 (4) 

C3A— C4A— C5A 119.6(4) 

C4A— C5A— C6A 119.8(4) 

S5A— C5A— C4A 120.1 (3) 

S5A— C5A— C6A 120.0 (3) 

CIA— C6A— C5A 120.6 (4) 

012A— C11A— CIA 122.8(4) 

011A— C11A— 012A 123.1(4) 

OllA— C11A— CIA 114.1(3) 

C2A— C3A— H3A 120.00 

C4A— C3A— H3A 120.00 

C3A— C4A— H4A 120.00 

C5A— C4A— H4A 120.00 

CIA— C6A— H6A 120.00 

C5A— C6A— H6A 120.00 

C42— Cll— C61— C51 172.9(4) 

Cll— C21— C31— C41 1.4(8) 

C21— C31— C41— N41 176.1 (5) 

C21— C31— C41— C51 -3.6(8) 

C31— C41— C51— C61 2.0(7) 

N41— C41— C51— C61 -177.7(4) 

C41— C51— C61— Cll 1.9(7) 

C2A— CIA— Cll A— OllA -176.6(4) 

C2A — CIA — Cll A — 012A 2.6(7) 

C6A— CIA— C11A— OllA 0.1(6) 

C6A— CIA— C11A— 012A 179.2(4) 

C11A— CIA— C2A— 02A -3.8(7) 

C11A— CIA— C2A— C3A 175.9(4) 

C2A— CIA— C6A— C5A 0.0(7) 

C11A— CIA— C6A— C5A -176.7(4) 

C6A— CIA— C2A— 02A 179.4 (5) 

C6A— CIA— C2A— C3A -0.8 (7) 

02A— C2A— C3A— C4A 180.0(5) 

CIA— C2A— C3A— C4A 0.2 (8) 

C2A— C3A— C4A— C5A 1.2(8) 

C3A— C4A— C5A— C6A "1.9(7) 

C3A— C4A— C5A— S5A 176.5 (4) 

S5A— C5A— C6A— CIA -177.2 (3) 

C4A— C5A— C6A— CIA 1.3(7) 
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Hydrogen-bond geometry (A, ") 



D—R-A 


D — H 


R-A 


D-A 


D—R-A 


Nl— H1-05U 


0.86 


1.88 


2.732 (5) 


172 


02A— H2A-012A 


0.95 


1.70 


2.613 (5) 


159 


01L4— H1L4 053.4 1 


0.94 


1.65 


2.583 (4) 


172 


C2— H2-053^" 


0.93 


2.47 


3.078 (6) 


123 


C3A— H3^-012^ m 


0.93 


2.60 


3.323 (6) 


135 


C4A—H4A-052A 


0.93 


2.51 


2.893 (6) 


105 


C5— H5-052^ 1V 


0.93 


2.44 


3.024 (5) 


120 


C6— H6-052^ iv 


0.93 


2.59 


3.087 (6) 


114 


C6A— B6A-OUA 


0.93 


2.40 


2.724 (5) 


100 


C61— H61-05U V 


0.93 


2.51 


3.394 (5) 


160 


C42— H42 1-041 Vl 


0.97 


2.55 


3.427 (6) 


151 


Symmetry codes: (i) -x+2, -y, 


-z+l; (ii) -x+2, -y+1, -z+1; (iii) -x+2,y+\/2, 


-z+3/2; (w)x-\,y, z; (v) 


-x+l, -y+ 1, -z+l; (vi) 


-x+l, y-M2, -z+3/2. 
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